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CLAIMS 



At least the following is claimed: 
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1 . A transmitt sr, comprising: 

(a) first and second convolutional encoders; 

(b) first and second inputs connected to said first and second convolutional 
encoders respectively; 

(c) first and second outputs; and 

(d) a switch designee to perform the following alternatively during successive 
baud periods: 

(1) connect srid first input to said first output through said first 
convolutional encoder while connecting said second input to said second output 
through said second convolutional encoder during said baud period; and 

(2) connect said first input to said second output through said first 
convolutional encoder while connecting said second input to said first output 
through said second convolutional encoder. 



=3 



1 2. The transmitteij of claim 1, wherein said first and second convolutional 

2 encoders are trellis encoders. 



1 3. The transmitter of claim 1, wherein said first and second outputs are each 

2 wire pairs. 



1 4. The transmitter claim 1, wherein said convolutional encoders and said 

2 switch are implemented with software that is executed with a processor. 
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1 5, The transmiiter of claim 1, further comprising first and second mappers 

2 connected between said firkt and second convolutional encoders and said first and second 

3 outputs, respectively, said first and second mappers configured to receive first and second 

4 data symbols, respectively, knd define therefor first and second pluralities of bits, 

5 respectively, said first and second pluralities being equal or different in number so that 

6 data rates associated with said first and second outputs can be defined as equal or 

7 different. 

1 6. The transmitterlof claim 1, further comprising first and second modulators 

2 connected to said first and second convolutional encoders for encoding digital data upon 

3 an analog signal for communication onto said first and second outputs, respectively. 

1 7. The transmitter of claim 1, wherein said first and second inputs are 

2 connected to the same data terminal equipment. 

1 8. A transmitter, coijnprising: 

2 means for convolutionally encoding each data stream of a plurality; 

3 means for interleaving dita segments from said convolutionally encoded data 

4 streams; and \ 

5 means for communicating^ said interleaved convolutionally-encoded data streams 

6 to a plurality of separate communication paths. 

1 9. The transmitter of claim 8, further comprising first and second pluralities 

2 of convolutional encoding means fir convolutionally encoding first and second data 

3 streams, respectively, so that each of said communicated data streams comprise data 

4 segments from each of said convolutional encoding means. 

1 10. The transmitter of claim 8, wherein said convolutional encoding means is 

2 a single convolutional encoder designe^ to process and encode said plurality of data 

3 streams. 
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11. The transmitter of claim 8, further comprising a switching means for 
alternatively performing steps (1) and (2) hereafter during successive baud periods: 

(1) connecting a filst input to a first output through a first convolutional 
encoder while connecting a second input to a second output through a second 
convolutional encoder during said baud period; and 

(2) connecting said first input to said second output through said first 
convolutional encoder wlile connecting said second input to said first output 
through said second convolutional encoder. 



12. The transmitter of claim 1 1 , further comprising: 

means for receiving first £ind second symbols fi-om said first and second outputs, 
respectively; and 

means for independently defining first and second data rates for said first and 
second outputs by defining first end second pluralities of bits for said first and second 
symbols, respectively, said first and second pluralities being equal or different in number 
so that said first and second data rates associated with said first and second outputs can be 
defined to be equal or different. 

13. The transmitter of claim 8, wherein said convolutional encoding means 
performs trellis encoding. 



14. The transmitter of c 
each wire pairs. 



aim 8, wherein said separate communication paths are 



15. The transmitter of claim 8, wherein said convolutional encoding means is 
implemented with software that is executed with a processing means. 



16. The transmitter of claim 8, further comprising means for independently 



defining data rates on said paths by 
interleaved data segments. 



separately defining a number of bits for each of said 
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17. A method for 
receiving a plurality 
convolutionally encoding; 
interleaving data segments 
transmitting said 
plurality of separate 
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transmitting data, comprising the stejss of: 
of data streams; 

each of said data streams of said plurality; 

from said convolutionally encoded data streams; and 
interleaved convolutionally-encoded data streams onto a 
communication paths. 



18. The method of claim 17, further comprising the step of convolutionally 
encoding said plurality of said dala streams with greater than two convolutional encoders 
so that said transmitted data streams comprise data segments from each of said greater 
than two convolutional encoders. 

19. The method of claiiii 17, wherein the step for convolutional encoding uses 
a single convolutional encoder to encode said plurality of data streams. 



20. The method of claim 



17, further comprising the steps of 



periods: 



alternatively performing step^ (1) and (2) hereafter during successive baud 

(1) connecting a first input to a first output through a first convolutional 
encoder while connecting a second input to a second output through a second 
convolutional encoder during said baud period; and 

(2) connecting said first input to said second output through said first 
convolutional encoder while connecting said second input to said first output 
through said second convolutional encoder. 
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21. The method o 



'claim 17, further comprising the steps of: 
receiving first and secjond symbols from said first and second outputs, 
respectively; and 

1^ first and second data rates for said first and second output 
by selectively defining first aAd second pluralities of bits for said first and second 
symbols, respectively, said fir^t and second pluralities being equal or different in number 



so that said first and second da' 
defined to be equal or different 



a rates associated with said first and second output can be 



22. The method 
includes the step o 



of 4laim 17, wherein said step of convolutional encoding 
if performing trellis encoding. 



pairs. 



23 . The method of claim 1 7, wherein said communication paths are each wire 



24. The method of claim 17, wherein said step of convolutional encoding is 



implemented with software that 



is executed with a processor. 



25 . The method of claim 1 7, fiirther comprising the step of independently 



defining data rates on said paths 
interleaved data segments. 



by separately defining a number of bits for each of said 
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1 26, A receiver, comprising: 

2 (a) first and second cqnvolutional decoders; 

3 (b) first and second in 3uts connected to said first and second convolutional 

4 decoders respectively; 

5 (c) first and second outputs; and 

6 (d) a switch designed tO perform the following alternatively during successive 

7 baud periods: \ 

8 (1) connect said first input to said first output through said first 

9 convolutional decoder while connecting said second input to said second output 

10 through said second con^)olutional decoder during said baud period; and 

1 1 (2) connect said first input to said second output through said first 

12 convolutional decoder while connecting said second input to said first output 

13 through said second convolutional 




1 27. The receiver of claini 26, w^ei\said first and second convolutional 

2 decoders are trellis decoders. 

1 28. The receiver of claim 2(5, wherein said first and second inputs are each 

2 wire pairs. 

1 29. The receiver of claim 26,\ wherein said convolutional decoders and said 

2 switch are implemented with software that is executed with a processor. 



30. The receiver of claim 26, further comprising first and second demappers 



2 connected between said first and second convolutional decoders and said first and second 

3 outputs, respectively, said first and second demappers configured to receive first and 

4 second sets of bits, respectively, and define therefor first and second pluralities of bits, 

5 respectively, said first and second pluralitieslbeing equal or different in number so that 

6 data rates associated with said first and secorfd outputs can be defined as equal or 

7 different. 
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31. The receiver 
demodulators connected to said 
digital data from an analog signal 



of claim 26, fiirther comprising first and second 

first and second convolutional decoders for demodulating 
received on said first and second inputs, respectively. 



32. The receiver of claihi 26, wherein said first and second outputs are 
connected to the same data terminaJ equipment. 
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33. The receiver of claim 26, wherein said first and second outputs are 
connected to separate first and second data terminal equipment. 

A / 

34. A receiver, comprisiiig: \ / 

means for de-interleaving da:a segment^ received from a plurality of separate 
communication paths into a pluralit} of (Msl streams; and 
means for convolutionally decoding each ^f sai 



3 5 . The receiver of claim 
decoding means for each of said data 



f said de-interleaved data streams. 



J4, further comprising more than one convolutional 
.streams and wherein different convolutional 
decoding means are utilized during su[ccessive baud periods for convolutionally decoding 
each of said data streams. 



1 36. The receiver of claim 34, wherein said convolutional decoding means is a 

2 single convolutional decoder designed tip process and decode said plurality of data 

3 streams. 
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37. The receiver of daim 34, further comprising a switching means for 
ahematively performing steps (I) and (2) hereafter during successive baud periods: 

(1) connecting a j^irst input to a first output through a first convolutional 
decoder while connecting a second input to a second output through a second 
convolutional decoder diiring said baud period; and 

(2) connecting sa|d first input to said second output through said first 
convolutional decoder while connecting said second input to said first output 
through said second conv Dlutional decoder. 

38. The receiver of claim 37, flirther comprising: 

means for receiving first and second symbols fi*om said first and second inputs, 
respectively; and 

means for permitting first and second data rates on said first and second inputs by 
defining first and second pluralities of ^its for said first and second symbols, respectively, 
said first and second pluralities being equal/or different in number so that said first and 
second data rates associated with said fu^and second inputs can be defined to be equal 
or different. 1 \\ ^ 

39. The receiver of claim\34, wherein said convolutional decoding means 
performs trellis decoding. 

40. The receiver of claim i\4, wherein said separate communication paths are 
each wire pairs. 



41 . The receiver of claim 34| wherein said convolutional decoding means is 
implemented with software that is executed with a processing means. 



42. The receiver of claim 34, further comprising a means for independently 
defining data rates on said paths by separately defining a number of bits for each of said 
interleaved data segments. 
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43. A method for receiving data, comprising the steps of 

receiving a plurality of data streams from separate communication paths; 

de-interleaving data segments from said convolutionally decoded data streams; 



and 



convolutionally decoding each of said de-interleaved data streams of said 



plurality. 



44. The method of claim 43, further comprising the step of convolutionally 
decoding said plurality of said data streams with greater than two convolutional decoders. 

45. The method of clai'm 43, wherein the step for convolutional decoding uses 
a single convolutional decoder to decode said plurality of data streams. 



46. 



A 

The method of claim 43, further coniprising the steps of 



\ 



) and\(2)hereafter during successive baud 



alternatively performing stees 
periods: 

(1) connecting a first inpj)/to a first output through a first convolutional 
decoder while connecting a s^com input\o a second output through a second 
convolutional decoder during said oaud period; and 

(2) connecting said first input to said second output through said first 
convolutional decoder while connecting said second input to said first output 
through said second convolutional decoder. 



and 



47. The method of claim 46, ^rther comprising the steps of 

receiving first and second symbols from said first and second inputs, respectively; 



permitting first and second data rates on said first and second inputs by selectively 
defining first and second pluralities of bit! for said first and second symbols, respectively, 
said first and second pluralities being equil or different in number so that said first and 
second data rates associated with said first Vnd second inputs can be defined to be equal 
or different. 
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48. The method 
includes the step of performing 
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of claim 43, wherein said step of convolutional decoding 
tiiellis decoding. 



pairs. 



49. The method of cla|m 43, wherein said communication paths are each wire 



50. 



implemented with software that is 



The method of clai^ 43; wherein said step of convolutional decoding is 
executed 



a processor. 



5 1 . The method of clai n 4B, ftjrtheXcomprising the step of permitting the 
same or different data rates on said pa^s by separately defining the same or a different 
number of bits, respectively, for each of said de-interleaved data segments. 
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52. The method of claim 43, fiirther comprising the step of introducing a delay 
into one of said paths, so that data o|p said paths is aligned in time and can be de- 
interleaved. 

^ / 53. A transmitter, comprising: 
\ (a) first and second convolutional encoders; 

(b) first and second inputs connected to said first and second convolutional 
encoders respectively; \ 

(c) first and second oiitputs; and 

(d) a switch designed to perform the foUov^ing alternatively during successive 
baud periods: 

(1) connect saii first input to said first output through said first 
convolutional encoder V^hile connecting said second input to said second output 
through said second convolutional encoder during said baud period; and 

(2) connect said first input to said first output through said second 
convolutional encoder while connecting said second input to said second output 
through said first convolutional encoder. 
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54. A receiver, comprising: 

(a) first and second convolutional decoders; 

(b) first and second inp uts connected to said first and second convolutional 
decoders respectively; \ 

(c) first and second outputs; and 

(d) a switch designed to ^ep)^ the^following alternatively during successive 



baud periods: 



(1) connect said fii 



\ 



^put to said first output through said first 
convolutional decoder whiU connecting said second input to said second output 
through said second convolutional decoder during said baud period; and 

(2) connect said firstlinput to said first output through said second 
convolutional decoder whilelconnecting said second input to said second output 
through said first convolutioikl decoder during said baud period. 




30 



